The influence of estradiol on cholesterol processing by the corpus luteum.
Recent studies from our laboratory have suggested that estradiol or androgen precursor may stimulate steroidogenesis in the luteal cell by modulating intracellular cholesterol metabolism including mobilization of cholesteryl esters, stimulation of lipoprotein receptor activity and induction of 3-hydroxy-3-methylglutaryl coenzyme A reductase (HMG-CoA reductase) activity. To test the functionality of cholesteryl ester turnover per se, we measured the activities of acyl CoA:cholesterol acyltransferase (ACAT) and cholesteryl esterase, the enzymes involved in cholesteryl ester synthesis and hydrolysis, respectively; we also measured de novo synthesis of cholesterol, cholesteryl esters, and steroids. Pregnant rats, hypophysectomized and hysterectomized on Day 12, were treated for 72 h with either estradiol or testosterone, and luteal microsomal and cytosolic fractions were utilized to measure ACAT and cholesteryl esterase activity, respectively. Intact corpora luteal were employed for [14C]acetate incorporation experiments. Basal ACAT activity (expressed as pmol.min-1.CL-1 increased from a mean of 78 +/- 16 in vehicle-treated rats to 119 +/- 18 and 197 +/- 16 in the estradiol- and testosterone-treated rats, respectively. Similarly, total ACAT activity (measured in the presence of exogenous cholesterol) was also increased in estradiol- and testosterone-treated groups. On the other hand, cholesterol esterase activity (expressed either pmol.min-1.CL-1 or pmol.min-1.mg protein-1) was similar in all three groups and comparable to corpora lutea from intact pregnant rats. Hypophysectomy and hysterectomy caused a 50-60% reduction in [14C]acetate incorporation into sterols when compared with intact pregnant rat. Treatment with either estradiol or testosterone not only restored the cholesterol biosynthetic capacity but also enhanced the overall rate of [14C]acetate incorporation into steroids as compared to intact pregnant rats. The major (-80%), newly synthesized steroid was identified as progesterone. In conclusion, the present studies suggest that the major function of luteal estradiol is to induce de novo cholesterol biosynthesis, regulate ACAT activity, and channel available free cholesterol (derived from both endogenous and exogenous sources) for steroidogenesis.